) resulted in a significant inhibition of the calcium influx. The extent of this inhibition depended on the pH of the extracellular millieu; it increased with alkalisation. 
The intracellular concentration of this signal molecule increases due to the stimulation of phospholipase C related to its interaction with protein G or growth factor receptors. IP 3 specifically binds to receptors in the membrane of the ER. These receptors carry the function of Ca 2+ channels. IP 3 activates these channels and consequently promotes the release of Ca 2+ from the ER (Berridge, 1993; Pozzan et al., 1993) . Calcium release from the ER may also be achieved, at least in some types of cells, by a Ca 2+ -dependent activation of ryanodine receptors (Wayman et al., 1998; Bennett et al., 1998) . The depletion of intracellular calcium stores activates calcium entry from the extracellular fluid into the cytosol via so-called stored-operated calcium channels (SOCs) (Putney, 1986; Putney, 1990) . The activation of SOCs may also be achieved by treatment of cells with thapsigargin, a selective inhibitor of Ca 2+ -ATPase in the ER (Thastrup et al., 1994; Parekh & Penner, 1997) . The role of SOCs in many physiological processes is well documented. However, the biochemical nature of the coupling between calcium content of the ER and the activity of SOCs is still unclear. Three main hypotheses have been proposed to explain signaling between the ER and the plasma membrane. These hypotheses assume: 1) a direct conformational interaction between the ER membranes and SOCs, triggered by the activation of IP 3 -sensitive receptors in the ER (Irvine, 1990; Berridge, 1995) , 2) the participation of secretory vesicles (Somasundaram et al., 1995) , 3) the existence of a soluble messenger known as calcium influx factor, CIF. CIF was supposed to be synthesised or released into the cytosol after release of calcium from the ER. It has been postulated that CIF is a small molecule (about 500 kDa) that undergoes phosphorylation/dephosphorylation (Randriamampita & Tsien, 1993) . Among other "CIF-related" concepts, it has also been suggested that SOC activation is related to cytochrome P450s (Alvarez et al., 1992) , protein G (Petersen & Berridge, 1994) , tyrosine kinases (Lee et al., 1993) and small GTP-binding proteins (Fasolato et al., 1993) .
Recent years have brought a growing number of evidence indicating that arachidonic acid (AA) and/or its derivatives are involved in the activation of SOCs. The relevant observations are the following: u AA as well as 5,8,11,14-eicosatetraynoic acid, its non-metabolizable analogue, produces activation of SOCs in CHO cells (Gailly, 1998 into the extracellular medium results in the activation of SOCs (Nofer et al., 2000) . It is noteworthy that AA and/or its derivatives are also supposed to activate Ca 2+ influx that is not coupled to the release of calcium from the ER (so called non-capacitative calcium influx); this was observed after stimulation of the cells with growth factors (Munaron et al., 1997) . Therefore, in experiments concerning the effect of AA on SOCs activity, this must also be taken into account (Shuttleworth & Thompson, 1999 (Tischfield, 1997) . Until now, five sPLA 2 s have been described in mammalian tissues (Murakami et al., 1998) . They differ in tissue localization and participation in various physiological processes. Some of them are known to be involved in the signalling pathway of renal messangial cells activated by proinflammatory cytokines (Huwiler et al., 1997) . Apart from their enzymatic activities, sPLA 2 s are supposed to interact with some soluble and membrane-bound receptors. The exact role of these receptors has not yet been identified but to date two main types of them, M-type (muscle-type, detected originally in muscle) and N-type (neuronal-type, detected originally in brain), have been described (Lambeau & Lazdunski, 1999) . Class 2. Cytosolic PLA 2 s. This class is divided into two sub-classes: the first one containing cPLA 2 s, commonly known as a "cytosolic" PLA 2 s , and the second one, iPLA 2 s or Ca 2+ -independent PLA 2 . cPLA 2 (an 85-kDa enzyme) is usually found in many mammalian tissues. It plays a role in signal transduction after receptor-mediated excitation of cells (Leslie, 1997 Cell cultures. Jurkat lymphoidal T-cells were cultured in RPMI-1640 medium (Wroc³aw, Poland) supplemented with 10% foetal bovine serum (GIBCO BRL), 2 mM glutamine (GIBCO BRL), penicillin (100 units/ml) and streptomycin (50 mg/ml) in a humidified atmosphere containing 5% CO 2 and 95% air at 37°C, as described previously (Makowska et al., 2000) . Madin-Darby canine kidney cells, MDCK (passage 63-70) were grown on glass coverslips under the same conditions with the exception that the RPMI medium was replaced by a DMEM medium (GIBCO BRL).
Intracellular calcium measurements. Cytosolic free Ca 2+ concentration was measured flurometrically using the fluorescent dye Fura-2 (Grynkiewicz et al., 1985) . Jurkat cells (10 6 cells/ml) suspended in the culture medium were loaded with 1 mM Fura-2 for 15 min at 37°C. Then, the cells were washed by centrifugation with the standard assay medium supplemented with 0.1 mM CaCl 2 and suspended in a nominally calcium-free assay medium (containing 1 mM EGTA) at the appropriate pH. MDCK cells growing on glass coverslip were loaded with Fura-2 by the same procedure, then rinsed with the standard assay medium containing 0.1 mM CaCl 2 . The coverslips with cell monolayers were inserted into flurometric cuvettes containing the nominally calcium-free assay medium, pH 7.4. Fluorescence was measured at 30°C in a Shimadzu RF5000 spectrofluorometer set in the ratio mode using 340/380 nm wavelengths for excitation and 510 nm as the emission wavelength. The time resolution of the measurements was 1 s. In order to calculate [Ca 2+ ] c , the system was calibrated in each run in the presence of 3 mM externally added CaCl 2 and 3 mM ionomycin plus 0.002% digitonin.
RESULTS AND DISCUSSION
We tested the action of two compounds on PLA 1999) . A similar action was also found in the case of 10 mM BPB (Fig. 1) . The degree of BPB inhibition was time-and concentration-dependent. However, at higher concentration (> 20 mM) BCB additionally induced the calcium depletion of the ER. These results suggest the participation of both iPLA 2 and sPLA 2 s in the activation of the SOCs in Jurkat cells. Moreover, we established that these inhibitory effects were dependent on the acidity of the extracellular medium. As shown in Fig. 1 , the rate of Ca 2+ influx in control samples (without inhibitors) was lowest when the cells were incubated in the medium of pH 7.2 and it gradually increased in media of higher pH. Such a dependency of the rate of SOCs activity on the extracellular pH was described earlier for primary cultures of rat hepatocytes (Zhang et al., 1991) . On the other hand, inhibitory effects of both inhibitors were most expressed in cells 594 K. Zab³ocki and others 2000 incubated in the medium of pH 7.8. It suggests that the PLA 2 s-dependent step in the SOCs activating mechanism has a greater control power at pH 7.8 than at pH 7.2. At lower pH, the participation of PLA 2 s in the activation of SOCs seems to be less crucial. We also cannot exclude the possibility that the relatively stronger effects of PLA 2 inhibitors at pH 7.8 results from the significantly enhanced activities of these enzymes under these conditions. Thus, the higher SOCs activity observed at pH 7.8 may be, at least partially, due to "hyperactivation" of PLA 2 s. So, the inhibition of these enzymes has a greater impact on SOCs activity. This seems to be especially true in the case of sPLA 2 -IIA. The activity of this enzyme is markedly elevated at alkaline pH (Kudo et al., 1993) . As the addition of sPLA 2 into the cell suspension stimulates the activity of SOCs (Nofer et al., 2000) and, moreover, the activation of cells by the tumor necrosis factor (TNF) results in secretion of sPLA 2 (Kudo et al., 1993) , it may be suggested that, after cell stimulation and the release of calcium from the ER, endogenous sPLA 2 is secreted and acts as a paracrinic or autocrinic ligand affecting SOCs activity. In such a scenario, sPLA 2 would be transported to the extracellular medium and its activity could be directly modulated by extracellular pH. However, this hypothesis needs further confirmation. The inhibitory effect of Helss on the calcium influx into Jurkat cells is in accordance with data showing that iPLA 2 participates in AA release triggered by the depletion of intracellular calcium stores (Gross, 1998) . As shown in Fig. 2 , the activation of store-operated calcium influx into MDCK cells is also impaired by 50 mM BPB. This suggests the involvement of sPLA 2 s in SOCs activation in this cell line. MDCK cells grow as a monolayer and hydrophobic agents may have restricted access to these cells. It is our experience that they are effective at higher concentration than in freely floating Jurkat cells. Thus, 50 mM BPB does not cause the ER depletion of calcium in the case of MDCK cells. This side effect is observed with BPB concentrations higher than 100 mM.
Suprisingly, the preincubation of MDCK cells with Helss resulted in a significant stimulation of the capacitative calcium influx. We cannot provide a satisfactory explanation for this phenomenon. MDCK are epithelial cells with a highly heterogenous topography of plasma membrane proteins. It has been postuVol. 47 Phospholipase A 2 and Ca 2+ influx 595 lated that SOCs are localised mostly in the basolateral membranes that are not freely exposed to the extracellular medium (Gordjani et al., 1997 MDCK cell monolayers grown on glass coverslips were preincubated for 15 min at 37°C in growth medium containing 1 mM Fura-2 dye and the concentration of BPB as indicated or Helss or Me 2 SO in the control sample. Subsequently, the monolayers were rinsed with the standard medium supplemented with 0.1 mM CaCl 2 , pH 7.4, and transferred into the fluorometric cuvette containing nominally calcium-free standard medium. Then, the cells were preincubated for 7 min with 1 mM thapsigargin. After this period the medium was supplemented with CaCl 2 (final concentration 3 mM). The rate of calcium influx was calculated from changes in the Fura-2 fluorescence. The data are shown as means ± S.D. from 3 experiments.
